troke education is expected to reduce the time from onset of symptom to arrival at the hospital through increasing the knowledge of warning signs for stroke. We and others recently reported the results of studies of stroke educational campaigns for teenagers. [1] [2] [3] [4] [5] These results suggest that educating the youth on stroke is effective in spreading stroke knowledge to their families indirectly by communication among their family members.
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Time (FAST) mnemonic derived from the Cincinnati prehospital stroke scale. 6, 7 After receiving a stroke lesson by a stroke neurologist on how to educate students about stroke using our teaching materials, our collaborators who were Public Health employees gave lectures as teachers on stroke knowledge to the students. Educational posters of FAST 3 were put on the walls of each classroom 1 week before the stroke lesson. The stroke lecture consisted of 3 parts, such as a 20-minute stroke lesson by teachers, watching an animated cartoon for 10 minutes, and reading a Manga comic for 10 minutes. At the close of the lesson, the teacher asked the students to take back home the Manga comic and questionnaire sheets and talk about stroke with their parents while showing the Manga.
Stroke knowledge of students and their parents was assessed at 2 time points: baseline and immediately after the instruction. Questionnaires of stroke knowledge were the same as those reported previously (Table in the online-only Data Supplement). 3, 4 Statistical analyses were performed using SPSS (version 13.0; SPSS Inc, Chicago, IL). Data before the lesson and immediately after the lesson were compared with the 2 sample test of proportions. A P<0.05 was considered to indicate statistical significance.
Results
Test scores were evaluated from 1125 of 1127 students (98%) and from 915 parents/guardians (860 parents and 55 guardians) among whom there were 755 mothers and 137 medical professionals; median age was 43 years. In students, the frequency of correct answers increased significantly for all questions on stroke symptoms except for headache, for all questions on risk factors, and for calling an ambulance. Correct test scores were 60.7% before versus 94.3% after the lesson (P<0.001; Table 1 ). In parents/guardians, the correct answer rates for stroke symptoms except for headache and numbness in one side of the body, for all questions on risk factors except for hypertension, and for calling an ambulance increased after the lesson. Correct test scores were 83.0% before versus 92.7% after the lesson (P<0.001; Table 2 ). Ninety-one percent of students and 92.7% of parents/guardians correctly understood the FAST mnemonic after the lesson.
Discussion
This study showed that for junior high school students, there was an improvement of stroke knowledge immediately after delivering the stroke lesson to the students and that stroke knowledge, especially the FAST mnemonic, could be delivered to the students' parents by giving the students a stroke lesson using the Manga. Because ease of understanding is essential for spreading the stroke education, the Manga, a part of the Japanese culture, could be expected to play an important role in spreading stroke knowledge universally without the need of language just by visual presentation all over the world.
There were several limitations in this study. First, our study is not a randomized controlled study. However, we confirmed the feasibility of delivering stroke knowledge to the parents through their children with a large number of subjects. Second, it could not be determined which teaching materials were more useful in the improvement of stroke knowledge. Third, the stroke lesson was delivered by medical professionals. For spreading stroke knowledge widely through schoolbased instruction, school teachers rather than medical staff should be trained for delivering stroke knowledge as suggested previously. 4 Fourth, stroke symptoms other than those in the FAST mnemonic were not communicated to the parents. Placing emphasis on the FAST mnemonic may be the reason behind low percentage of correct test scores regarding headache as a stroke symptom.
Conclusions
A lesson on stroke using teaching materials using the Manga in junior high school students improved the stroke knowledge of students immediately after the lesson, and the stroke knowledge was communicated to their parents through their children. Instruction on stroke for children in junior high school is a promising means to spread the stroke knowledge nationwide, and could lead to a reduction of onset to door times in the future. 
